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RESUMEN
Criptosporidiosis es una enfermedad parasitaria y zoonótica que afecta al hombre y a los animales
domésticos. Los rebaños bovinos a menudo sufren esta enfermedad, en particular los recién nacidos, los
cuales expulsan hacia el medio ambiente una alta cantidad de ooquistes de Cryptosporidium. El objetivo
central de este estudio fue determinar la prevalencia y la viabilidad de los ooquistes de Cryptosporidium de
becerras en fincas lecheras localizadas en los municipios Jiménez y Morán, Estado Lara, Venezuela. Así,
muestras de heces fueron obtenidas de 202 becerras de las razas Holstein, Jersey y Pardo Suiza, cuyas
edades estaban entre un día de nacidas y 3 meses de edad. Para diagnosticar la presencia de ooquistes
de Cryptosporidium en esas muestras se usó la técnica modificada de Kinyou. Luego, la viabilidad de
esos ooquistes fue diagnosticada "in vitro" calculando su porcentaje de desenquistamiento. Los resultados
fueron analizados con la prueba de Chi-cuadrado. La prevalencia de ooquistes de Cryptosporidium en
fincas del municipio Morán fue 78,43% para becerras con edades inferiores a 1 mes de edad y 45,45%
para becerras con edad superior a 1 mes de edad, mientras que en el municipio Jiménez la prevalencia de
ooquistes de Cryptosporidium fue 78,30%  para becerras con edades inferiores a 1 mes de edad y 26,06%
para becerras con edades superiores a 1 mes de edad. La viabilidad de ooquistes de Cryptosporidium fue
83,63% para aquellos aislados de becerras con edades inferiores a 1 mes de edad y de 67,64% para
ooquistes de becerras con edades superiores a 1 mes de edad. Estos resultados muestran que hay una
correlación inversa entre la edad del grupo de becerras y la prevalencia de ooquistes de Cryptosporidium.
Por ende, becerras con edades inferiores a un mes de edad mostraron una mayor prevalencia a este
parasito intestinal al compararla con aquella de las becerras más adultas. La presencia de criptosporidiosis
en becerras de estas fincas lecheras puede estar favorecida por factores nutricionales, higiénicos y de
manejo de los rebaños.
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                                                                                   ABSTRACT
Cryptosporidiosis is a parasitic and zoonotic disease of wild and domestic animals and man. Cattle herds
are often infected with this disease, in particular newborn calves, which shed feces with huge amounts of
Cryptosporidium oocysts into the environment. The main objective of this study was to assess the prevalence
and viability of Cryptosporidium oocysts from dairy calves herds located at Jiménez County and Morán
County, Lara State, Venezuela. Thus, fecal samples were collected from 202 dairy calves, Holstein, Jersey
and Brown Swiss races, with ages between one day and 3 months. The modified Kinyoun technique was
used to diagnose the presence of Cryptosporidium oocysts in the stool samples. Next, the viability of those
oocysts was assessed by figuring out the percentage of excistation "in vitro". Results were analyzed using
the Chi-square test. The prevalence for Crypstosporidium oocysts at Morán County farms was 78.43% for
calves with ages up to one month old, and 45.45% for calves older than one month, whereas at Jiménez
County farms the prevalence for Cryptosporidium was 78.30% for calves with ages up to one month old,
and 26.06% for calves older than one month. Cryptosporidium oocysts viability was 83.63% for those
isolated from calves with ages up to one month old, and 67.64% for oocysts of calves older than one month
respectively. These results show that there is an inverse correlation between the age group of dairy calves
and the prevalence of Cryptosporidium oocysts. Thus, calves with ages below one month old showed a
higher prevalence to this intestinal parasite. The presence of cryptosporidiosis in these cattle farms may be
favored by nutritional, hygienic, and husbandry factors.
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                        INTRODUCCION
Cattle cryptosporidiosis is caused by ingestion of
sporulated oocysts of the Apicomplexa protozoan
Cryptosporidium sp. a genus originally described para-
sitizing the gastric mucosa of mice [1]. For several
decades cryptosporidiosis was considered a rare and
unimportant disease, until the first case of human
cryptosporidiosis was reported [2]. Previously,
Cryptosporidium oocysts had been diagnosed associ-
ated with bovine diarrhea [3], which started the vet-
erinary research on this enteropathogen, and it has
resulted in worldwide case reports on this disease,
and surveys on different wild and domestic animals.
Cryptosporidium sp. is able to infect a wide range of
hosts including fishes, reptiles, birds, and mammals,
and at least 20 species of Cryptosporidium have been
taxonomically confirmed by morphological, biological,
immunological, and molecular biology techniques
[4,5,6,7]. Due to their ecology, epidemiology and life-
cycle this protozoan is globally distributed, and the
vertebrate hosts become infected through ingestion
of contaminated food or water with Cryptosporidium
oocysts [8]. Besides, cryptosporidiosis has been re-
cently recognized as a frequent infection in mamma-
lian wildlife, finding that raises the question if
Cryptosporidium infected wildlife populations can act
as a reservoir of disease for humans and domestic
animals [9].
Cattle herds and especially newborn calves or
calves on their first 30 days of life are among the
domestic animals more susceptible to suffer diarrhea
caused by Cryptosporidium sp. [10], showing also other
symptoms as anorexia, lethargy, fever, deshydration,
weight loss, and even death [11]. The species
Cryptosporidium parvum has often been diagnosed as
the main etiological agent of diarrhea in newborn
calves, acting sometimes as the only pathogen caus-
ing this disease [12] or causing newborn diarrhea in
association with other microorganisms as Salmonella
sp. Escherichia sp., rotavirus, and Giardia [13]. Since
the first diagnosis of bovine cryptosporidiosis [3],
many reports of herd outbreaks, individual infections
or regional prevalence of this disease, in dairy or beef
cattle, have been published, which confirms that
cryptosporidiosis has a worldwide distribution[8]. The
prevalence of this disease in cattle herds varies in
different regions and countries. Thus, it was diag-
nosed as 38% in symptomatic calves in the State of
Sao Paulo, Brazil, [14], 42% in dairy farms in Zambia
[15], 26.79% in diarrhoeic calves in India[16], 3.4% to
35.6% in bovine farms in Italy [17], 26% during the
summer in preweaned calves in 32 dairy farms of New
York State [18], and 20.5% in weaned beef calves in
the United States [19].
Bovine cryptosporidiosis has been studied on few
occasions in Venezuela, it was reported for the first
time on 2000 [20], next, it was diagnosed from a herd
of buffaloes in Zulia State [21], and later from new-
born dairy calves at the same State [22]. Finally, a
cryptosporidiosis prevalence of 24% was diagnosed in
calves with ages between two and three months old
from dairy farms in Falcón State, Venezuela [23].
The main objective of this study was to assess the
prevalence and viability of Cryptosporidium oocysts
from dairy calves herds located at Jiménez County and
Morán County, Lara State, Venezuela.
              MATERIALS AND METHODS
Area of study and animals: This work was carried
out in five dairy farms located at Jiménez County (2
farms) and at Morán County (3 farms), Lara State,
Venezuela. The geographical site for these farms is:
9º 55' 39" North latitude and 69º 37' 09" West longi-
tude (Jiménez County), and 9º 47' 12" North latitude
and 69º 47' 34" West longitude (Morán County). The
mean temperature for these counties is 27ºC and the
mean annual precipitation is 586.7 mm. The total cattle
population at these five dairy farms was 4,215 heads,
the calves population was 442, which were kept dur-
ing three months in individual cages where calves were
fed colostrum during the first two days of life, and
later artificial milk, a commercial feed, and water.
The criteria used for selecting the initial experimen-
tal group were: a) calves must be between 1 and 6
days old, and b) only female calves, because newborn
males are culled at these farms. A percentage of calves
were chosen at each farm for a total of 202 heads,
which formed the experimental group (Table 1).
2.2. Fecal samples and diagnostic techniques
Fecal samples (5 to 10 g) were collected directly
from the rectum of each calf every 10 days, nonethe-
less, the sequence of fecal tests carried out to each
calf relied on these two conditions: 1) any calf nega-
tive to Cryptosporidium oocysts on the first fecal tests
was checked again every 10 days until it was three
month old, and 2) any calf positive to Cryptosporidium
oocysts on any fecal test was excluded from the ex-
perimental group, and it was replaced by another 1 to
6 days old calf.
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The modified Kinyoun technique was chosen to pro-
cess all fecal samples as previously described [24].
Briefly, a fecal smear was made on a slide from each
sample, next, it was fixed by heat and methanol,
stained with 1%  carbol fuchsin solution for 3 min,
then the fecal smear was washed with tap water, dried,
unstained for 30 seconds with 10%  sulphuric acid so-
lution, washed again with tap water, counterstained
with 1% malachite green solution for 30 sec, washed
again as above, and dried. Lastly, all stained fecal
smears were microscopically observed during 5 min
with a 100X objective.
The viability of Cryptosporidium oocysts was "in
vitro" assessed by excystation of oocysts previously
concentrated from positive fecal samples following a
process previously described [25]. Briefly, fecal samples
were suspended 1:1 (w/v) in cold 5% potassium dichro-
mate solution, washed through sieves with meshes
from 80 to 250 μm, the filtrated was centrifuged at
1,000 g  for 5 min, four times, to remove the potas-
sium dichromate, the sediments were suspended in
distilled water, and 1-ml sample of each sediment was
carefully dropped in a 15 ml centrifuge tube which
contained a gradient of two sucrose solutions with
densities of 1.100 and 1.060 respectively. After the
15 ml tube was centrifuged at 900 g for 15 min three
bands were observed: 1) an upper yellowish band con-
taining sucrose solution and some potassium dichro-
mate, 2)  a whitish band containing the
Cryptosporidium oocysts, placed in the central area
of the centrifuged tube, and 3) a lower clear band
with sucrose solution of 1.100 density. Oocysts  in the
whitish band were pippeted off, and 100 μl of concen-
trated  oocysts were mixed with 1% bovine bile in
Hanks balanced salt solution (HBSS) plus 1% sodium
bicarbonate, the reactants were mixed and left in in-
cubation at 37ºC for 4 hours [26]. Next, samples of
the reactants were microscopically tested at 40X mag-
nification to check the occurrence of the excystation
process. Finally, the percentage (%) of excystated
Cryptosporidium oocysts was determined counting in
a Neubauer chamber the total number of oocysts, and
the number of excystated oocysts as previously de-
scribed [27].
              STATISTICAL ANALYSIS
Results were analyzed by the Chi-square test, the
differences were considered significant when the p-
value was less than 0.05, and all the data was pro-
cessed using the Statistical Package for the Social
Science (SPSS) for Windows, version 10.0.6. 1999.
                        RESULTS
Cryptosporidium oocysts were microscopically seen
as round or spherical bodies, occasionally with some
irregular rims, with a reddish color in a green back-
ground, with a mean diameter of 5.0 μm (range: 4.6
to 5.3 μm) (Fig. 1).
A total of 129 calves (106 with ages up to one
month, and 23 with ages above one month) were
screened by fecal tests for the presence of
Cryptosporidium oocysts at Jiménez County farms
during 10 weeks (Table 2). Eighty three (83) calves up
to one month were positive, and only 6 with ages above
one month were positive to Cryptosporidium. There-
fore, the accumulated prevalence for these two groups
of calves was 78.30% and 26.06% respectively (Table
2). At the Morán County farms 62 calves were tested
(51 with ages up one month, and 11 with ages above
one month), and 40 calves up to one month old were
positive to Cryptosporidium oocysts, whereas only 5
with ages above one month were positive. The preva-
lence for these two groups of calves in Morán County
farms was 78.43% and 45.45% respectively (Table 2).
Several younger calves, positive to Cryptosporidium
oocysts at both counties, showed symptoms like an-
orexia, fever, dehydration, weight loss, and diarrhea
with yellowish and sometimes hemorrhagic feces. The
data presented in Table 2 shows that the highest num-
ber of calves positive to Cryptosporidium oocysts oc-
curred in the age group "up to one month old" in all
the dairy farms surveyed and at both counties. There-
fore, it was found that there are significant differ-
ences between the age of screened calves and the
positive prevalence to Cryptosporidium oocysts (p <
0.05), with calves with ages up to one month old be-
ing more susceptible to suffer cryptosporidiosis, and
having a higher prevalence than those with age above
one month old (Table 2). The largest percentage of
calves shedding Cryptosporidium oocysts, 64.70%,
occurred at Morán County when calves were two weeks
old, whereas at Jiménez County occurred when calves
were three weeks old with a 63.7%.
The viability of Cryptosporidium oocysts was cal-
culated through the percentages of excystated oocysts,
which were as follows: 83.63% excystation for calves
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with ages up to one month, and 67.64% for calves
older than one month (1 to 3 months old).
                           DISCUSSION
The results of these experimental studies demon-
strated that cryptosporidiosis is an enzootic condi-
tion in dairy calves herds at the studied area, since
the prevalence for this disease was 78.30% at Jiménez
County and 78.43% at Morán County respectively.
These prevalence results are much higher that those
previously reported by most authors in Venezuela
[20,21,22,23]; nevertheless, other authors [28] had
published a prevalence closer to our results, 65.8%, in
dairy calves herds at neighboring Trujillo State, Ven-
ezuela. Lower results of prevalence to cryptosporidiosis
in dairy calves had frequently been diagnosed in other
countries, i.e. in France [29] , in Galicia, Spain [30],
in the State of Sao Paulo, Brazil, in symptomatic
calves, [14] in dairy farms in Zambia[15], in diarrhoeic
calves in India[16], in cattle in Central Viet Nam [31],
in bovine farms in Italy [17], and in weaned beef calves
in the United States[19], even though, in most of these
reports immunologic and molecular biology techniques
were used which have higher sensitivity and specific-
ity, i.e. copro-antigen ELISA, immunofluorescent as-
say (IFA) commercial kits, and polymerase chain re-
action (PCR) test, than coprologic techniques.
The highest percentage of calves positive to
Cryptosporidium oocysts occurred in the age group "up
to one month old" in all the dairy farms surveyed, and
this happened when those calves were two weeks old
(Morán County), and when calves were three weeks
old (Jiménez County). These results are in agreement
with previous studies which had determined that the
greatest frequency of infected calves with
Cryptosporidium sp. occurs when calves are in the
second week of age [32,33,12] or in the third week of
age [14,22,28]. The fact that calves show diarrhea
and fecal test positive to Cryptosporidium on such early
second and third weeks of age has been explained
because neonate calves are, immediately after birth,
exposed to thousands of sporulated Cryptosporidium
oocysts present in the floor, water, feed, manure, and
even in the udder and teats of the dam [32,34]. Sev-
eral risk factors favoring the transmission of
Cryptosporidium oocysts to neonate calves in the sur-
veyed dairy farms were identified, like high relative
humidity, poor hygiene at the maternity room and other
facilities where neonate calves were kept, and calves
crowding at the corrals or at the individual cages (two
calves per cage). The proper correction of these risk
factors should reduce the prevalence of
cryptosporidiosis in dairy calves herds.
Since the percentages of  Cryptosporidium viable
oocysts shed from calves with ages up to one month
were also high, it can be alleged that these groups of
young calves play an important role during their first
month of age as a secure source of oocysts contami-
nation and dispersion through the dairy farm environ-
ments. These results of oocyst viability are in concor-
dance with those previously reported [35] for two bo-
vine isolates of C. parvum from Spain and Colombia.
Finally, the high prevalence of criptosporidiosis
diagnosed in the surveyed dairy calves, and the lack
of an effective treatment for bovine cryptosporidiosis,
must call the attention to cattle raising people, vet-
erinarians, and sanitary authorities of the region that
cryptosporidiosis is not only a risk for bovine herds at
dairy and beef farms, but also for humans at neigh-
boring cities, since these infected animals represent
an important reservoir of infection to other farms,
and even may pose a public health risk, in the event
that the species and genotypes of Cryptosporidium
shed are zoonotic parasites. Consequently, much at-
tention on zoonotic cryptosporidiosis is centered on
C. parvum, because results of genotype surveys indi-
cate that calves are the only major reservoir for C.
parvum infections in humans [36]
                    CONCLUSIONS
"Lara State is an enzootic area to cattle
cryptosporidiosis due to the high prevalence  of this
disease diagnosed in the dairy calves herds studied.
"The percentage of calves shedding oocysts was
greater when calves were two and three weeks old.
"Calves with ages up to one month old are a sure
source of Cryptosporidium oocysts contamination and
dispersion through the dairy farm environments, pos-
ing a high risk of infection for other calves and even
for humans.
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Table 1. Total population of cattle and calves, and experimental group of calves chosen
     at five dairy farms at Jiménez (J) and Morán (M) Counties, Lara State, Venezuela.
Table 2. Accumulated prevalence of cryptosporidiosis in calves at Jiménez and Morán
                             counties dairy farms, Lara State, Venezuela.
Figure 1. Microscopic field, stained by the Modified Kinyoun Technique, showing  oocysts
      of Cryptosporidium sp.(arrows) from a calf suffering of diarrhea at Morán County,
                Lara State, Venezuela. 100X magnification. Bar = 10μm.
* Significant differences between both age groups at each county (p <0.05). +: positive
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